Research on the determinants of retirement behavior has become increasingly important as larger portions of the population fall into the "over 65" age bracket, life expectancies increase, and retirement savings fell in the recent recession. Retirement trends have implications for a multitude of factors including quality of life, government spending and revenue collections, and size of the labor force. Vital research efforts to determine the effects of a given policy, design a program to improve the well-being of retirees, or assess the economic consequences of retirement trends require a solid understanding of what factors affect retirement decisions and the relative magnitudes of these effects.
Introduction
State policymakers face numerous fiscal uncertainties including changing demographics and uncertain revenue growth. Retirement behavior is central to these questions of revenue growth and expenditure demand, quality of life, and size of the labor force. Central to effective long-term fiscal planning is establishing whether policymakers can assume that retirement trends will prevail despite changes in revenue or spending policies or whether these policies have a behavioral effect on the timing of retirement decisions. However, to date, the substantial research on retirement behavior has ignored the possible effects of state fiscal policies on retirement decisions.
Determining the behavioral effects of state fiscal policies on retirement decisions is increasingly important as larger portions of the population fall into the "over 65" age bracket (particularly as the baby boom generation ages), life expectancies increase, and recent losses in retirement savings might lead more retirees to rely on public services. Research efforts to determine the effects of a given policy, design a program to improve the well-being of retirees, or assess the economic consequences of retirement trends require a solid understanding of what factors affect retirement decisions and the relative magnitudes of these effects.
Due to recent economic conditions, states are facing revenue shortfalls and increased demand for programs such as unemployment compensation. Pressure on state governments is exacerbated by the current and looming growth in Medicaid costs and underfunded infrastructure. States are likely to address fiscal crises by making changes to their spending and tax policies but these changes might also affect retirement decisions, which in turn affect revenue collections and expenditure demands. We contribute to the literature on retirement decisions by addressing whether state fiscal factors affect the decision to retire in economically significant ways.
State fiscal policies have been shown to influence the migration decisions of the elderly (Bakija and Slemrod, 2004; Houtenville, 2001 and 2003; Conway and Rork, 2006) but have not been considered in studies of the retirement decision. The substantial existing literature on retirement decisions provides an excellent foundation for guiding our work and inclusion of control variables. However, this literature provides inconclusive evidence on the magnitude and relative importance of factors affecting retirement.
We use microdata from a panel of individual tax returns (1979 through 1990) to estimate the effects of multiple factors, including state fiscal variables, on transitions into retirement.
Fiscal factors include personal income, sales and corporate income tax rates as well as spending on health (including hospitals). Our fiscal data are drawn from publicly available sources including the Census Bureau and TAXSIM at the National Bureau of Economic Research (NBER) as well as the State Tax Guide (various years) from the Commerce Clearing House. Our results indicate that state fiscal factors play an important role in the timing of retirement decisions. Our results indicate that a one percentage point increase in the state income tax rate decreases the probability of retirement by between 0.6 and 1.2 percentage points, or between 8.7% and 17.4% of the sample average retirement rate of 6.9%. State spending also appears to affect retirement decisions but further research is needed to assess the magnitude of these effects.
In models examining single and married filers separately, the results are similar to the full sample results.
The following section provides background information (section 2). Section 3 includes a description of our data and a discussion of retirement trends and differences in state fiscal policies. We outline our empirical strategy in Section 4 and results are presented in Section 5.
We provide conclusions and directions for future research in Section 6.
Background Information
The existing literature on retirement effects is fairly large and provides an excellent foundation for guiding our work. Previous research largely addresses several factors, including health and Social Security policy, which provides important insight into factors that affect retirement but leaves open the question of whether state fiscal policies matter. Early studies focused on the effects of Social Security or pension policies on retirement decisions. Theoretical research produced ambiguous results regarding the insurance effects of Social Security and private pensions on retirement behavior (Crawford and Lilien, 1981) , highlighting the importance of the empirical analyses. This empirical work indicated that increases in Social Security benefits and pension eligibility increased the likelihood of retirement, but the magnitude of these effects varied widely (See Hurd (1990) for a review of this literature). More recent work finds that Social Security incentives to work at older ages influence workers to delay retirement (Coile and Gruber, 2007) .
Recent research has also focused on the effects of health insurance, market conditions and health. State and federal continuation-of-coverage laws, and access to post-retirement health insurance are associated with increases in the likelihood of retirement (Gruber and Madrian, 1995; Rogowski and Karoly, 2000) . Declines in economic conditions, measured as unemployment rates, are also associated with increases in retirement rates (Coile and Levine, 2007) . Generally, worsening health status or harmful health shocks are thought to lead to earlier retirements 1 , but one recent study using Health and Retirement Study (HRS) data highlights the importance of separately controlling for those with chronic health conditions, as these individuals did not generally report worse health or more limitations but did accumulate fewer assets and retired later (Miah and Wilcox-Gok, 2007) .
A few studies have addressed the relative importance of multiple factors. Bazzoli (1985) finds that economic variables are more important than health status in determining early retirement but Dwyer and Mitchell (1999) find the opposite result for retirement decisions using more recent data. Coile and Levine (2007) find that the effects of market conditions are of similar magnitude to moderate changes in financial incentives and risks of a health shock.
If state-level fiscal policies are shown to have an effect on retirement decisions, the magnitude of these effects and relative importance of fiscal factors is relevant for state policymakers, who want to determine the unintended consequences of a policy change, such as increasing the sales or personal income tax. Conversely, if these factors do not matter in the decision to retire or if the magnitude of the effect is of little economic consequence, policies and programs should focus on other factors and thus retirement effects could be largely ignored in discussions of fiscal policy. Our research primarily builds upon this literature by exploring the effects of state fiscal policies, which are not only of interest to state policymakers but might also have implications for establishing effective federal policy, as some state-level factors might work to offset incentives provided at the federal level.
Econometric Strategy
The primary focus of our research is to examine the impact that state fiscal policies have on individual retirement decisions. We begin by estimating the effects of multiple factors, selected based on the results of previous literature, on transitions into retirement using probit and linear probability models. This allows for maximum comparability with previous research and serves as a baseline for interpreting any differences caused by including additional factors or using different estimation techniques. Our specifications also include state-level fiscal variables.
Our baseline analysis will have the following form:
where t ij R , represents the decision to retire for each individual i in state j at time t. Discussed in further detail below, we define individuals as entered into retirement if they have wage income in the preceding time period (t -1) and have no wage or unemployment income in the current period (t). Z i,t-1 represents individual specific characteristics that are expected to predict retirement decisions and x j,t-1 represents the state fiscal variables that may impact retirement decisions. The error term in this equation includes an individual-specific time-invariant random effect (u i ) to capture unobserved individual heterogeneity, and an independently and identically distributed residual component (ε i,t ) with zero mean and finite variance. Using the panel nature of the data to account for unobserved individual heterogeneity (u i ) is particularly valuable given that the data set does not contain much in the way of demographic information.
2 We lag our explanatory variables to mitigate concerns of endogeneity.
Data
Data for this project are drawn from the University of Michigan Tax Research Database. 
Defining Retirement
In the empirical analysis outlined below, we use a relatively strict measure of retirement. 4 First, we identify the households most likely "at risk" for retiring. Age is not included in the dataset and must be inferred from the presence of an age 65 deduction. We identify when a filer (or household in the case of married filers) first claims the age 65 deduction in our panel. If a filer claims the deduction at time t, age is coded to 65+ for time t and after, 64 for time t-1, 63 for time t-2, and so forth. Those who always claim the deduction in the dataset are included in the age 65+ category for all years that they are present in the data. Thus, the youngest filers in our dataset first claimed the deduction in 1990 and were age 54 in 1979.
A filer (or household in the case of married filers) is considered retired if they had wage income in the previous period and have no wage or unemployment income in the current period.
This restricts our sample a bit as filers must be present in two consecutive years and "at risk" of retiring in the first period. Summary statistics reported in Table 2 indicate that on average, 6.9 percent of those of our sample retires each period, consistent with retirement rates reported by 3 The state identifier is omitted for households with AGI of $200,000 or more due to confidentiality concerns. 4 As discussed in footnote 8, we experimented with alternative definitions of retirement. Coile and Gruber (2007) . We examine only the first transition into retirement for each household. Finally, we keep only filers who had the same state of residence in both periods to avoid complications from a simultaneous decision to move and retire. 
Individual Characteristics
As described above, the tax data set does not contain much in the way of demographic information. Education, race, and gender are among the missing variables for which there does not appear to be even a rough proxy. However, the panel of data provides more in terms of additional control variables than might be immediately apparent. In addition to age, marital status, and various controls for income, proxies are included in the estimation for household size, health shocks, and risk attitudes. Specifically, we have indicator variables for age, whether the return was filed jointly, wages (logged), an indicator for receipt of unemployment insurance, business income, interest income, and whether the filer (household) contributed to an IRA or Keogh account. Ex ante, the expected effect of wage income is ambiguous because of income and substitution effects but we expect contributions to retirement accounts and income from other sources to increase the probability of retirement.
We also include the total number of exemptions to proxy for household size and capture the number of children not living away from home, a dummy variable for whether the household claimed an itemized deduction for health expenditures as an indicator of a health shock to the household, and indicators for payment and receipt of alimony to proxy for family financial obligations or payments from individuals not residing in the household.
Risk attitudes are also thought to be important in self-employment decisions. As in Gurley-Calvez and Bruce (2008) , the tax balance due is included in an attempt to capture a household's risk attitude as it seems plausible that more risk-averse households would be more likely to over-withhold their taxes, thereby receiving a refund from the IRS. Relatively riskloving filers might prefer to under-withhold such that the money is available for alternative uses.
State Fiscal Characteristics
To determine if state fiscal policies influence retirement decisions, we examine state personal income, corporate income, and sales taxes in addition to per capita spending on health (including hospitals). Results for these variables will be used to determine if retirement effects should be included in policy decisions. For instance, policymakers might increase income tax rates to offset expected budget deficits but that same policy could change the timing of the retirement decision for households currently in the labor force, affecting the number of retirees in the current year and altering income tax collections. This change in the number of retirements would then have implications for the size and experience of the state's labor force as well as revenue collections.
We include household-specific income tax rates. Our baseline specification includes the bracket rate produced by the NBER TAXSIM model based on income and dependent information from the tax return. We begin with the bracket rate as it is the rate that filers are most likely to be familiar with and it is likely to approximate the marginal and average tax rates given that state income tax structures are relatively flat. We get almost identical results using the TAXSIM effective marginal tax rate and qualitatively similar results using the TAXSIM effective average tax rates although the average tax rate is not significant in all specifications. 
Results
Results from our baseline models (random effects panel probit analysis and fixed effects panel linear probability) are presented in Table 3 . 5 Before discussing specific results, several general results are worth noting. First, as expected, as households grow older, the probability of retirement increases. Second, married individuals (as indicated by joint filers) are more likely to retire. Third, state fiscal policies impact retirement probabilities.
In general, individual state income tax rates are negatively associated with probabilities of retirement. 6 This result suggests that individuals in higher income tax rate situations may be less likely to retire. Higher levels of health spending per capita lead to lower probabilities of retirement. Because we are not controlling for quality or accessibility of health services or the health of the individuals, the negative sign on the health spending variable may be the result of worsening health status. In the probit model, we find that higher sales tax rates lead to lower probabilities of retirement, possibly because higher sales tax rates reduce disposable income, increasing the amount of savings needed to retire.
7
Outside of the fiscal variables, we find that older tax filers and joint tax filers are more likely to retire. We also consistently find that filers that pay alimony are less likely to retire, while those who are riskier (as indicated by the presence of a balance due on the tax return) are more likely to retire.
Marginal effects from a probit model indicate that a one percentage point increase in the sales or personal income tax rate decreases the probability of retirement by 0.6 percentage points.
Given that the overall probability of retirement is 6.9 percent, this represents an 8.7 percent reduction in the probability. This is a significant behavioral effect in terms of identifying revenue and labor supply effects of fiscal policy but we note that age is the dominant factor in predicting retirement. Being age 65 at time t (age 64 in the lagged period) is associated with a 16
percentage point increase in the probability (232 percent) over those who are 54 at time t. In the fixed effects linear probability model, the personal income tax coefficient is twice as large while the sales tax effect is smaller and we no longer reject the null of a zero coefficient.
Because the decision to retire is impacted by the marital status of the individuals, we separately estimate the models for single filers and joint filers. These results are provided in Table 4 . Most of the primary results remain for both single and joint filers. As the age increases, the probability of retirement increases for both single and joint filers. Households who take on more risk are more likely to retire and state fiscal variables continue to matter. For single and joint filers, both individual state income tax and sales tax rates are negatively associated with probabilities of retirement. These results suggest that lower tax rates that increase disposable income may increase the probability of retirement.
Conclusions
Our analysis suggests that state fiscal factors play a significant role in the timing of retirement. Quantifying these effects is vital for designing and implementing sound policies to address changing demographics and for understanding the labor market implications of policy changes in response to budget shortfalls. A promising area to expand the current analysis is in the use of spatial regression techniques. A common concern with state-level panel regressions is the degree to which observations in the data from one state are related to observations from another state or group of states. While policies in a state may be expected to have a direct effect on retirement within that state, it has also been shown that state policies have interjurisdictional spillovers (Brueckner, 2003 Duration analysis could also be used to examine the effects of various factors on the length of time to retirement instead of merely focusing on a point-in-time decision. Duration analysis is well-established in other literatures, and some researchers have argued that it is the more appropriate framework for examining retirement decisions (Diamond and Hausman, 1984 and Wise 1985) . 
